associated infection 29 (43%) and 3 (20%), for presence of urinary calculi 3 (4.4%) and 2 (13%), and for appropriate antimicrobial therapy prior to urine culture 5 (7.3%) and 3 (20%), respectively. These differences were not significant when compared using the standard error of percentage.
. Counts as low as 1 X 10 4 must be detected by any method used and considered potentially significant. Quantitative counts below 10 4 occurred in 6% in this study and in 8.8% in another study. 9 Further studies will be required to determine the true incidence of significant urine cultures with counts less than 10 4 CFU/mL. IN 1972, GNARPE AND CO-WORKERS 4 reported that of the 197 gonorrhea patients examined, 4.5% yielded Neisseria gonorrhoeae on osmotically stabilized media only. In addition, Mavrov 9 recently noted gonococcal Informs from 3.1% of the patients with postgonococcal urethritis. L-forms also have been isolated from "sterile" synovial fluid in gonococcal arthritis 6 and from a case of untreated gonococcal urethritis. 5 In the latter, 5 a cell-walldefective form of N. gonorrhoeae was isolated that was incapable of reverting to a parental gonococcus.
These studies 4 " 6,9 seem to suggest that gonococcal Inform infections do exist in vivo. Elucidation of the role of L-forms in asymptomatic and symptomatic gonococcal infection, however, is hampered by the fact that none of the conventional culture methods for the primary isolation of N. gonorrhoeae are adequate for detecting L-forms of N. gonorrhoeae.
It is, therefore, possible that some of the culture-negative, enzyme immunoassay (EIA)-positive (so-called false positive EIA) findings observed in recent studies 110 " 12 with Gonozyme™ (Abbott Laboratories, Chicago, IL), an EIA system for detection of gonococcal antigen, might actually have represented cases of asymptomatic gonococcal Lform infections.
The present study was initiated to determine whether the EIA (Gonozyme) is able to detect L-forms of N. gonorrhoeae, and whether there are differences in test sensitivity for the detection of L-form and parental gonococcus.
Materials and Methods

Strains
A total of 38 strains of N. gonorrhoeae, isolated from the various clinical specimens at the Long Island College Hospital, were used in the study. All strains were identified as N. gonorrhoeae by Gram stain, oxidase reaction, fluorescent antibody (Difco, Detroit, MI) test, and fermentation of glucose, but not maltose, sucrose, or lactose, as well as by growth characteristics on Trypticase soy sheep blood (5%) agar plates (BBL). In addition, a strain each of Acinetobacter calcoaceticus var. anitratus, Corynebacterium hofmannii, Escherichia coli, Klebsiella oxytoca, Proteus mirabilis. Staphylococcus epidermidis. Streptococcus faecal is, Candida albicans, Moraxella osloensis, Haemophilus influenzae, and Neisseria species was used as heterologous control organisms.
Media
Trypticase soy broth (BBL) supplemented with 15% (v/ v) glycerol frozen 2 and Trypticase soy agar slant (BBL) were used for the maintenance of the 38 gonococcal strains and the heterologous organisms. For gonococcal L-form induction, a medium consisting of brain-heart infusion with PABA (Difco), 1% noble agar (Difco), 7% polyvinylpyrrolidone (Eastman Kodak Co., Rochester, NY), 10% horse serum (heat-inactivated and certified to allow growth of Mycoplasma) (M.A. Bioproducts, Walkersville, MD), and 100 units of penicillin G (Eli Lilly and Co., Indianapolis, IN) per mL (PVP-L-medium) was used. 8 The latter two ingredients were added after sterilization of the basal medium at 121 °C for 15 minutes followed by cooling of the medium to 50 °C. PVP-L-medium devoid of 1% agar and penicillin G (PVP-broth) was used for suspension, as well as dilution of the organisms for EIA and PVP-L-medium without penicillin G was used for growth of parental gonococci. Subculturing of stock cultures of N. gonorrhoeae was done to chocolate agar plates (BBL).
L-Form Induction Procedure
Stock cultures of N. gonorrhoeae were thawed at room temperature, subcultured onto chocolate plates (BBL), and incubated for 24 hours to 48 hours at 37 °C under 10% CO2. The growth of N. gonorrhoeae was then suspended in PVP-broth, and the turbidity was adjusted to that of 0.5 McFarland standard. Further dilutions of 1:10 and 1: 10,000 of the standard were made in PVP-broth, and 0.1-mL aliquots of each diluted organism suspension were spread onto PVP-L-medium in triplicate for L-form induction and PVP-L-medium without penicillin G for growth of parental gonococci, respectively.
Confirmation ofL-Form Induction
As soon as growth became visible on the PVP-L-medium, the colonies were examined microscopically at XI00 magnification, stained in situ by the Dienes method, 3 and Gram-stained smears were prepared for assessment of microscopic morphology. Maintenance of Lform colonies was carried out by the agar block transfer. It is assumed that the sensitivity of the EIA (Gonozyme) is based on a presence of a minimal, total antigen concentration in particulate and soluble form. Quantitative plating of test L-form suspensions produced CFUs that did not correlate with dilution factors of the IS because of apparent lysis of a large fraction of the L-forms in the PVP-broth. Preliminary studies, however, showed that the sensitivity of the EIA for L-forms and parental cells was the same, lying between 1:1,000 and 1:10,00 dilutions of the IS (0.07 OD equivalent to 2 X 10 7 parental cells per mL) of each cell preparation. This indicates that the total antigen concentration between the two cell preparations is roughly equivalent. Therefore, the term, "antigen levels equivalent to those found in 'n' parental cells per mL," was used as an indirect measure of the unknown soluble and particulate antigen concentrations derived from the lysed, nonviable, and the intact, viable L-forms.
Results
Of the 38 strains of N. gonorrhoeae tested, 24 strains were induced to L-forms on PVP-L-medium. Of these, 15 yielded L-forms within three to five days of induction. The L-form induction rates for these 15 strains and the remaining nine strains of N. gonorrhoeae ranged from 14% to 16% and less than 1 %, respectively. The latter nine strains were not tested by the EIA (Gonozyme) because of poor L-form induction rate.
The L-form colonies under light microscopy at X100 magnification revealed dark-centered colonies with a light, irregular periphery, thus imparting a typical fried-egg appearance to the colonies (Fig. 1) . The respective parental colonies showed uniformly light-grayish, circular colonies without discernible periphery (Fig. 2) . When subjected to the Dienes stain, the L-form colonies stained blue and remained stained, while the parental colonies, which ini- tially stained blue, lost this coloration with time. Smears of L-form colonies showed numerous, gram-negative, highly amorphous, and round forms measuring 2 nm to 5 nm in diameter. No typical gram-negative diplococci, as observed in the smears of parental colonies, were present. Because of the downward growth into the agar, the L-form colonies were difficult to scrape off the agar surface, whereas the parental colonies were removed with ease with the bacteriologic loop. All of the pure culture suspensions that were prepared with 15 strains of parental gonococci at 2 X 10 5 and 3 X 
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preliminary studies, with no difference in test sensitivity for the detection of L-form and parental gonococci. This latter fact, together with lack of correlation between CFUs and dilution factors of the IS of L-forms, strongly suggests that the EIA (Gonozyme) detects both intact, viable, and soluble and/or particulate antigens derived from lysed, nonviable L-forms. In light of the results of the present study, it is tempting to speculate whether, in addition to recognizing antigens (soluble and/or particulate) from lysed, dead gonococci, any of the culture-negative, EIA-(Gonozyme)-positive (the so-called false positive EIA) cases in earlier studies 110 "
12 might indeed have identified cases of asymptomatic gonococcal L-form infection. Culture-negative but EIA-positive results might also represent immunologic cross-reaction with antigens from other organisms. None, however, were detected in this study with other Neisseria species or with ten other diverse microbial species. Further studies to include testing of clinical specimens for both L-form and parental cell isolation and by EIA (Gonozyme), as well as clinical follow-up of positive EIA (Gonozyme) cases, are needed to determine the reliability of the Gonozyme test for diagnosis of gonococcal L-form infection.
